In the trichalcogenide family of compounds Zr& "Hf"S3 there is a frequency range where the optic modes are expected to be describable by a simple one-dimensional model. It is shown that the disorderinduced linewidth in the relevant frequency range could be consistent with theoretical calculations for a simple diatomic chain model. The vibrations involved are along the chain direction and are of Bg type. All the Bg modes of this family of compounds are also here unequivocally identified.
I. INTRODUCTION Studies of simple one-dimensional models with disorder go back at least as far as Dyson's should be quite justified to understand the effect of disorder on one of these one-dimensional phonons with a simple diatomic chain model of the type studied theoretically before. This family is that of the trichalcogenide solid solutions Zr, "Hf"S3.
In Sec. II we discuss why the structure of these compounds suggests that phonons with B symmetry should have a one-dimensional character. In Sec. III we show experimental evidence from polarized Raman spectra which identify unequivocally the expected four B~m odes.
We then proceed in Sec. IV 286+27=313, 236+27=263 all in cm '), or isotopic (518 cm ') modes. ' The interpretation of the spectra was facilitated by the fact that the degeneracy of the 153-cm ' J IJQ~-*=, ----~& for the two ions in the basic unit cell. Each eigenmode has an intrinsic width which is modeled as in Eq. (6). The simulations allowed us to verify that over the whole range of concentrations one obtains one-mode-type behavior, meaning that the spectral intensity is centered around a single frequency.
For illustrative purposes, we show in Fig. 7 ' ' The corresponding i ncrease in linewidth of the Ag vibrations could indicate that disorder persists from chain to chain. The fact that the disagreement between theory and experiment for either of the two Bg modes 10 and 11 is mainly in the region x &0.5 may have several causes, the most likely one being the proximity of the two Bg modes (10 and 11 in Fig. 4) The kink at x =0.5 comes from the fact that maximum p&& at this concentration leads to a pure ternary compound.
